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CONTRACT OBJECTIVES AND GENERAL APPROACH

The contract objectives have remained the same as those
outlined in previous repoEEEwafghas thﬁwgeggfgl gpproach. )
HoygverLﬁfgffﬁg;/gggzg;“;ork on the interconnectiogug:&gern
- has shown that it is not possible to perform all the required

connections without using .0005 inch lines in some places.
While this can be done with our existing techniques, it was
felt that the increased resistance in the lines, particularly
the ground, and decrease in reliability was not at all
advisable.

A redesign of the basic logic element layout was done to:

1. increase the number of crossover tubs,

2. optimize the shape and location of the existing ones

for the connections required.

Utilizing the new design, a much more satisfactory layout has
been designed but has not been finalized at this writing. The
feasibility of the NPN portion of the output switches has
been proven, with satisfactory devices fabricated and tested.
The PNP portion has been designed. Finally, the package

design has been completed and a subcontract let for procurement.
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A change of project management has been effected
from C. F. Inniss to D, A. Deardorf, who has been associated

with the project for the past several months.



PROJECT BREAKDOWN

There has been a change in the PERT type diagram
necessitated by the redesign of the logic elements for
interconnection reasons. This chart is shown in Figure 1,
effective February 1, 1963. Figure 2 is the tabulation of
path lengths from this PERT diagram. The longest path
length is now 60 weeks for the above mentioned reasons. This
represents an eight week over-ride from original target
completion date. Every effort is being made to decrease
this time.

The tasks will be discussed in the following order:

(a) Interconnect pattern design

(b) Output switch design

(c) Packaging design

(d) Partial system fabrication

(e) Overall system and fabrication.
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INTERCONNECT PATTERN DESIGN

A great deal of effort has been expended on this task.
‘A complete 1ayout with the "microstroke" elements was made.
This included the five binary counter stages and the three
phase generator, all properly connected to perform this
function. However, to do this, it was ncessary to use .0005
inch wide lines in several places with .0005 inch spacings.
This can be done with our current photo masking techniques,
but working to such tolerances over a large area is extremely
difficult. Shown in Figure 3 is a drawing of a single binary
counter layout. Figure 4 presents the array of five at a
reduced scale. Masks were made and test evaporations
performed. Resolution was good, but tolerances were very
close. Resistance measurements varified the calculations
which showed marginal operation would result due to voltages
developed in the aluminum ground return. Thus,exhausting all
possible approaches short of a bhasic redesign of the layout,
it was undertaken.

For reliability reasons, as discussed above, redesign of

the basic logic element layout was undertaken. The drawing




in Figure 5 shows a typical layout without interconnections.
The asymmetry of the unit results from a four unit arrays

to easy connection problems without extending the area per
device any more than necessary. The number of crossover tubs
was increased and their shapes optimized for this extensive
system. Work on completing the interconnection pattern
design followed immediately and has since shown that the
complete system layout can be accomplished with no line or
spacing less than .00l of an inch and with a ground line width
of as large as .003" in some areas. This final drawing is in

preparation at this writing.




SINGLE: BINARY COUNTER

- FIG. 3
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OUTPUT SWITCH DESIGN

The NPN portion of the output switch was fabricated in
the manner shown in the previous quarterly report. Typical
parameters are shown below.

OUTPUT 68 Volts

VeER =
hpp 30
Rioag = 5K

Voffset = 100 millivolts at Ip = 1.6 ma,
Ic=0
VCBO - 85 Volts

Visolation = 110 Volts

Samples of these devices were tested functionally under environ-
mental conditions of -55°C to + 100°C. Rise and fall times of
less than 5 micré seconds - were maintainéd over the complete
range. The offset voltage was less than 200 millivolts under
all conditions. A breadboard of the PNP portion with a
simulated load was used for the tests as shown in Figure 6.

The devices discussed were of a large geometry variety because
masks were available at no cost. Subsequently, masks of the

final design w e r e obtained and runs are in process.

-1]1~




Design of the PNP has been completed. A dia-
gram of the layout is shown in Figure 7. The length
to width ratio is purposely large to better accommodate

the packaging. Photo reduction is now in process.
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PACKAGE DESIGN

Design of the package has been completed, and a sub-
contract let to Eitel-McCullough for the fabrication of
100 pieces. The package is made with copper flanges and
will be cold welded. Pins are nickel brazed through the
high alumina ceramic base.

A moly-manganese metalization covers the area between
the pins, which, when gold plated, provides direct mounting
of the dice. This manufacturer is currently supplying
such substrates to power transistor manufacturers for
mounting even larger dice than this contract requires. In
order to prove further that no thermal matching material
is required, tests will be performed prior to completion
of the package so that a tungsten substrate could be in-
corporated if needed. Figure 8 is a drawing of the
header and 1lid.

Referring to Figure 8, the pin locations will be as
follows: clockwise from the top, starting from the blank
pin: (1) 38.4KC input, (2) 6 Volt supply, (3) ground,
(4) not used, (5) not used, (6) 2.4KC output, (7)

52 volts supply, (8), (9), (10) three phase outputs,
(11) not used. Unless a further improvement in the
layout can be made, this will be the final configuration.
Study of a means of grounding the base independently

for improving the noise immunity of the system is being

investigated.

-15-



__....l._..ll_.. B B \L., - | , ONIMYMG SIHL 5<m-e.,!.on
. . ST ’
R £ 4o el R oxsvataw | © SEHONI SNOISNINIO TV
T Pern e Ty __Ol0' SIDABJNVHE TIV NVINE
; m..x \\. .\ < . gL DB JOF UVINDNY  OIO°F XX° Svwirnio |
1“1 Le | e lewos | diva { oday | YIAF  vNOuODVMM  200°F xax: , e
e ARIAIDS4S ABIMUIHLO SSATIND i o
P LA , SILON ONV SEINVASTIOL , . :
P IR IR 3 e —r |
[ \ . - ) e “ ..k:_uwwv\ .qm\ Q.ﬂ&-\\.uv Q\V\\ \A.\u\\ MJ\\N\x\ \.‘:\Q\ : A m
VINNOAIMVD ‘NHVd ANNEAMIAN aLva WONI . B LTt N .
ANOLYNOBY §DINONLOITAOULEY e g K ot L5 ol | h
, R B
NOILV¥04¥0D 1312313 ava oxo oy o - St .
“ ,. mw:o —-—wc _Bm ; Erg L N{?x(&..w\“.\ B P \\ £ % 26 ~ APy . O , ,
Lo » alva / NMvaa IVINELY I ,
u—— _ I
ADUNOS QILSAOONS NOILdINDS3Q HIBWNN LuVd e | e | S h
.
o | Py
e — pati - P
w &l s
R |
,,,,, — - OGO |
, Pl 2% “& \l
8 | s |
| ez ozo X S |
e ey BFSIXZEC P
- * _ B Lo7E XZY NN
| I - _ o)
i % : .
i w7 = e V)
S d
A= o7 # = f
. | a— ‘ | . ”
. m o _ m
‘ A . — |
- I S o erarmmreomont, bnd : _ ” w _ ,, 4
: b | S ZO" o
i ey o = “ oy L5 | B !
! i | :
ey . . ! — N T
! JYHY OSY = = [Cgoo= &) .
ALY Nl Do aere HAL |
P~ B SINEST P7 P e— OOfy" e
(2
- +
X y )
" § ' IVAOHMMY uva Aw NOLLINDIS3T WAS
‘ K)
L , , SNOSIARY




PARTIAL SYSTEM FABRICATION

As reported previously, binary counters have been
made on a single substrate. Further extension of this task
has been delayed until revised interconnect masks are

‘ available.

OVERALL SYSTEM FABRICATION

Overall system fabrication will commence upon completion

of the layout.
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